ABSTRACT High-resolution spectra of visual multiple stars were taken in [2008][2009] to detect or confirm spectroscopic subsystems and to determine their orbits. Radial velocities of 93 late-type stars belonging to visual multiple systems were measured by numerical cross-correlation. We provide the individual velocities, the width, and the amplitude of the Gaussians that approximate the correlations. The new information on the multiple systems resulting from these data is discussed. We discovered double-lined binaries in HD 41742B, HD 56593C, and HD 122613AB, confirmed several other known subsystems, and constrained the existence of subsystems in some visual binaries where both components turned out to have similar velocities. The orbits of double-lined subsystems with periods of 148 and 13 days are computed for HD 104471 Aa,Ab and HD 210349 Aa,Ab, respectively. We estimate individual magnitudes and masses of the components in these triple systems and update the outer orbit of HD 104471 AB.
INTRODUCTION
Many stars belong to binary systems and hierarchical multiples with three or more components. The fraction of hierarchies among the best-studied nearby solartype stars is 13% (Raghavan et al. 2010; Tokovinin 2014) . Statistics of hierarchical systems bring valuable insights into processes of star formation. Moreover, knowledge of orbital motions in individual multiple systems is needed in many instances, for example when they contain gas, dust, or planets in addition to the stars or when their components are peculiar or very young.
However, the available observational data on multiple stars are often scarce and inadequate. Specifically, components of many visual multiple systems lack the radial velocity (RV) coverage. RV is the most general method for discovering subsystems with short periods that are too close to be resolved visually or by speckle interferometry. By combining the RV information with the high-resolution imaging and proper-motion data, the full range of orbital periods can be covered, leading to the unbiased view of the hierarchical multiplicity.
This work contributes to the RV coverage of nearby multiple stars in an effort to improve the multiplicity statistics. Its goals are twofold. First, we observed components of visual multiples without prior RV data to discover subsystems or to constrain their presence. Our second goal is to collect data on the known spectroscopic subsystems for determination of their orbits, defining the (presently unknown) periods and mass ratios. This paper is purely observational; it reports the new data and their immediate interpretation but leaves aside generalizations and statistics.
Although single-lined spectroscopic binaries (SB1s) can be discovered from only a few RV observations, while double-lined binaries (SB2s) are detectable even in a single spectrum, dedicated and time-consuming monitoring is needed for computing spectroscopic orbits. Systematic RV monitoring of visual binaries with late-type components was conducted by Tokovinin & Smekhov (2002) and continued by . A similar program on wide binaries was executed by Halbwachs et al. (2012) , while a large number of visual binaries were also observed by R. F. Griffin (e.g. Griffin 2009 ). Many SBs among the nearby F-and G-dwarfs were discovered by the Geneva-Copenhagen Survey (GCS) of Nordström et al. (2004) . The GCS did not determine spectroscopic orbits, however. The orbits of the GCS spectroscopic binaries within 25 pc are listed by Raghavan et al. (2010) . More orbits of the GCS binaries on the northern sky were determined by D. Latham and await publication (see also Gorynya & Tokovinin 2014) .
The poor RV coverage of southern multiples motivated us to complement the above efforts. In this paper, we report spectroscopic observations of southern multiple stars with late-type components. Most targets were selected from the Multiple Star Catalog (Tokovinin 1997, hereafter MSC) .
2 Components with variable RV or double lines, mostly from the GCS, were monitored for determining their orbits. Unfortunately, only two new orbits could be computed because the amount of observations and their distribution in time were not sufficient for the remaining SBs. We also observed components of visual multiples without prior RV data. Here, even a single spectrum can tell something about subsystems. If the RVs of the two visual components in a bound system match within errors, the existence of subsystems around either of them is unlikely. Conversely, a substantial RV difference and/or double lines indicate potential subsystems and prompt for further RV monitoring. Here we report three new SB2 subsystems and confirm several subsystems discovered by the GCS.
The instruments, data reduction, and RV measurement by cross-correlation are described in Section 2. In Section 3, the list of the observed stars is presented and some objects are commented. The two new orbits accompanied by the study of their host multiple systems are given in Section 4. Our conclusions in Section 5 close the paper.
OBSERVATIONS AND DATA REDUCTION
Six nights on the Du Pont 100-inch telescope at the Las Campanas Observatory (LCO) were allocated to this work in 2008 through collaboration with the University of Toronto (P.I. S. Rucinski). The observing time was shared between multiple stars (this programme) and monitoring of close binaries. Spectra were taken with the Littrow-type echelle spectrometer mounted at the Cassegrain focus. The observations were conducted on 2008 April 19-21, August 8, and November 10-11. We used a 1 ′′ ×4 ′′ slit that provided a spectral resolution of ∼40 000. These data were reduced by TP using IRAF; the extracted spectra were written in multi-spectral FITS files (58 orders from 3520Å to 9000Å). After correction of bad pixels, bias subtraction, and flat-fielding, the cosmicray spikes were removed by the algorithm of Pych (2004) . They are detected by the count statistics in image fragments of 10×4 pixels. The wavelength calibration was based on the spectra of the Th-Ar lamp taken before or after each object. The wavelength solution was approximated by the 5th order polynomials in both coordinates and written in the FITS headers.
Some objects from this programme were also targeted during setup and commissioning of the fiber echelle (FECH) at the CTIO-SMARTS 3 1.5-m telescope in April-June 2008. It was the de-commissioned echelle spectrometer from the 4-m Blanco telescope, transferred into the coudé room of the 1.5-m. The detector was a 2K SIT CCD with the Arcon controller. The light was fed from the telescope through a multi-mode fiber with an entrance aperture of 2.
′′ 7 as projected on the sky. The same feeding and calibration system is now used at the CHIRON spectrometer (Tokovinin et al. 2013 ) that replaced FECH in 2010. The spectral resolution of FECH was about 44 000.
During commissioning of FECH, we covered the periastron of the eccentric binary HD 12889, member of a quadruple system (Tokovinin et al. 2014b) , and observed some targets from the LCO programme. Further monitoring of selected targets was continued in the first half of 2009 in service mode, where the spectra were taken 3 SMARTS = Small and Medium Astronomical Research Telescope System by the telescope operators. The observing time was allocated by DF using her SMARTS share of the telescope. The spectra were extracted and calibrated by DF using custom IDL programs based on the REDUCE package by Piskunov & Valenti (2002) . They were written in the FITS files containing wavelength of each spectral pixel as well as its intensity. In the REDUCE software, the cosmic rays are detected by distortion of the order profile across dispersion. Some cosmic-ray events are missed by this algorithm and are seen as spikes in the extracted spectra.
The RVs were determined by cross-correlation of spectra with the digital mask that equals one within spectral lines and zero otherwise. This method is a good way to extract the RV information, mostly contained in the "shoulders" of spectral lines (Queloz 1995) . The mask is constructed from the digital solar spectrum 4 (see also Hinkle et al. 1995) . The solar spectrum is normalised by the continuum, so for all its pixels with values less than 0.6 (or line depth above 0.4) the mask is set to 1 ("slit"). The mask uses only the wavelength region from 4500Å to 6500Å, with the spectrum re-binned logarithmically with a step corresponding to 1 km s −1 velocity. Slits wider than 10 km s −1 are removed from the mask, the remaining 758 slits have a median width of 5 km s −1 . This method relies on the wavelength calibration and, in principle, does not require a zero-point correction by RV standards. The cross-correlation function (CCF) is computed for each echelle order over the range of ±200 km s −1 . CCFs from all orders are simply summed up and normalized by the median value, so the "continuum" of the CCF equals one. Figure 1 shows examples of the CCFs of the two SB2s discussed in Section 4. The CCFs are approximated by one, two, or 3 Gaussian curves. Centers of those Gaussians give the RV, after applying the barycentric correction. The amplitude a and dispersion σ characterize the line contrast and width, respectively. The Gaussian fits consider only the CCF values below a certain threshold to exclude fluctuations of the "continuum", which is fixed at one. The threshold is set to 0.98 for all stars, except a few cases with low contrast CCFs (a < 0.05), where the threshold is increased to 0.99. For stars with wide lines (σ > 15 km s −1 ), we applied an alternative method where all orders are merged into a single continuum-normalized spectrum and then correlated with the same mask in a wider ±400 km s (1) gives the name of the object, with letter(s) denoting the visual components where necessary. Then follow the Julian date of the observation, barycentric RV, and parameters of the fitted Gaussians: amplitude a and dispersion σ. If the CCF was approximated by two or three Gaussians, these additional data are listed in the following lines. The last column contains an ID tag which combines the instrument code (L for LCO, F for FECH, C for CHIRON) with a number that equals 2 or 3 for the secondary and tertiary spectroscopic components, 1 otherwise.
At LCO, we observed stars with constant RV to check the velocity zero point and precision. The standards were taken from the works by Ramm (2008) and Nidever et al. (2002) . As shown in Figure 2 , the 15 instrumental RVs have a negative offset of −0.30 km s −1 on average and the rms scatter of 0.48 km s −1 . This correction is not included in the RVs published here. The standards observed several times show a similar scatter, presumably caused by the random offsets of the star's position across the slit. The errors of RV measurements at LCO are estimated to be 0.5 km s −1 owing to this effect which dominates over the formal errors of fitting Gaussian(s) to the CCF. Observations of semi-resolved visual binaries are also prone to systematic RV offsets between their components caused by the difference of the light centroids in the dispersion direction. This effect is not present in FECH, where the light of both components is scrambled by the fiber. This instrument, located in the fixed gravity environment of the coudé room, is more stable than the Du Pont echelle. The RV precision of FECH is about 0.15 km s −1 , as inferred from the scatter of RVs of single stars and the residuals from the orbits. We did not observe the RV standards with FECH.
RESULTS
Overall, we observed 93 components of visual multiple stars. Table 2 lists the names, WDS codes, mean RVs (asterisks for double-lined binaries, colons mark measurements of low precision derived from wide CCFs with σ > 15 km s −1 ), and the number of measurements N . It gives sufficient identification for finding other parameters of these components, such as magnitudes, spectral types, and parallaxes, in the MSC or in SIMBAD. In the rest of this Section, we comment only those cases where our data bring some new information, such as the presence of spectroscopic subsystems (double lines or RV difference between components) and/or confirmation of the physical nature of wide pairs by their common RV. The CCFs of the stars revealed here to be double-and triple-lined are shown in Figure 3 . Observations of the remaining, uncommented targets will be useful in the future analysis of their multiplicity when more RV measurements are made; it is premature to discuss these objects here.
HD 7693 (GJ 55.1, K2V) is a 86-yr visual binary CD which makes a quadruple system with HD 7788 A and B (GJ 55.3, κ Tuc) at an angular separation of 318 ′′ from CD, also observed here. The RVs of all three stars are similar, confirming the physical nature of this visual multiple. The GCS suspected the RV variability of A (F6IV) which also has an acceleration detected by Hipparcos. However, the very wide CCF of A makes its RV measurement uncertain, while B and CD are slow rotators.
HD 10800 (GJ 67.1, G2V) is a young spectroscopic triple according to Wichman et al. (2003) and GCS. However, we saw only narrow double lines. The orbital period of this SB2 remains unknown.
HD 12759 (G3V) is confirmed here as SB2 with a short but still unknown period (the RV changed substantially in one day); it is triple, with the component B at 1.
′′ 3. HD 12873 and 12889 belong to the nearby quadruple system ADS 1652 (Tokovinin et al. 2014b ). The two measurements listed here match the SB2 orbit of the latter.
HD 13513 (M0V) is a nearby (21 pc) visual triple star FIN 14 with separations of 3.
′′ 7 and 13. ′′ 6. All three components were measured here and have similar RVs. Spectroscopic subsystems are thus unlikely. ′′ 4. HD 18198 (K0V) has a triple CCF. This is a young Xray source discovered as SB2 by Wichman et al. (2003) and in the GCS; its parallax is 14.1 mas. The visual pair AB has a 52-yr eccentric orbit (Hartkopf et al. 2012 ). The triple-lined spectrum is seen here for the first time.
HD 20121 (F7III+A0) is a visual triple system with separations of 0.
′′ 4 and 3. ′′ 5. The CCFs of AB and C are wide (they are fast rotators), so the RVs are poorly measured, but similar.
HD 31203 (ι Pic A, F0IV) and 31204 (B, F4V) at 12. ′′ 3 both have variable RVs according to Nordström & Andersen (1995) . We note wide CCFs (possibly double for B) with RVs differing by 15 km s −1 . The physical tertiary component C (HIP 22562, K0V) at 289 ′′ was not on our programme.
GJ 3331 (M2V, BD−12
• 1074) is a nearby visual triple system with the close pair BC (1.
′′ 3) at 8. ′′ 2 from A. The RVs of A and BC are same, hence other close subsystems are unlikely.
HD 40887 (K5V) is an old quadruple system GJ 225.2 (Tokovinin et al. 2005) . The RVs of the close pairs AB and CE are large and similar.
HD 41742 and 41700 form a nearby (26 pc) visual triple system consisting of the 6. ′′ 1 pair AB (A is F4V) and C=HD 41700 (G0IV) at 197
′′ . We discovered that B is double-lined. The average RV of the two components Ba and Bb is 28.5 km s −1 , close to the RV(C)=27.6 km s −1 . The RV of the component A is variable by 9 km s −1 according to Lagrange et al. (2009, their Fig. 9 ). Our measure RV(A)=20.3 km s −1 indirectly confirms the variability by its difference from the RVs of Ba,Bb and C. Therefore, AB is a 2+2 quadruple with yet unknown inner periods. It was observed with adaptive optics by Tokovinin et al. (2010) and Ehrenreich et al. (2010) , but the spectroscopic subsystems Aa,Ab and Ba,Bb were not resolved. The latter paper claimed detection of the new companion to B at 5.
′′ 9, but in fact they simply measured the known pair AB.
HD 46435 (G4V) is an SB2 detected by the GCS and confirmed here. There is also a visual companion LDS 164 at 91 ′′ with a similar proper motion. HD 56593 (F5V) is a resolved multiple system consisting of the visual pair AB with P = 80 yr and the tertiary component C at 15.
′′ 9, which is found here to have double lines. The system becomes a new 2+2 quadruple.
HD 58038 (F8) is triple: we confirm that A has double lines of comparable intensity, as found by the GCS. The component B at 7.
′′ 5 was also measured; its RV is close to the mean RVs of Aa and Ab.
HD 60584 (A, dF4) and 60585 (B, F6) at 9. ′′ 3 from each other were both claimed to be SBs, while A also has a Hipparcos acceleration. We observed this binary 4 times and measured similar RVs for both its components, with wide CCFs. The RV(B) might be variable.
HD 66509 (G5) is a visual triple ADS 6554. We measured similar RVs of AB (P = 44.7 yr, see also Tokovinin & Smekhov 2002 ) and C at 5 ′′ from it. Hence inner subsystems are unlikely.
HD 87884 (K0Ve+M5) is a 2. ′′ 5 visual pair and a companion to HD 87901 (B7V, Regulus) at 178
′′ . This 150-Myr old multiple system ADS 7654 is extensively covered in the literature. Our 3 measurements average to RV(B)=7.0 km s −1 ; their comparison with (Tokovinin & Smekhov 2002) shows no long-term RV variability, while A is a 40-d SB1 (Gies et al. 2008 ) with the center-of-mass velocity of 4.3 km s −1 . The wide pair is thus undoubtedly physical.
HD 96064 (G8V, ADS 8048) at 25 pc from the Sun has a binary companion BC with P = 23 yr at 11.
′′ 4 that was observed here twice. The CCF of BC is asymmetric and we fitted one of those CCFs by a double Gaussian, although the SB2 nature remains questionable. The strongest CCF dip has RV=15 km s −1 , close enough to RV(A)=19 km s −1 , considering the motion in the BC pair. The component A is a young BY Dra variable HH Leo.
HD 100245 (K0) is a visual triple ADS 8200. The components A and BC, at 11 ′′ from each other, were observed here twice, continuing the monitoring by Tokovinin & Smekhov (2002) who suspected the RV variability of A. Its CCF is slightly widened. We measure here RV(A)−RV(BC)=1.7 km s −1 ; both RVs did not change during one year.
HD 101847 (G1V) is a resolved triple (the 2. ′′ 8 pair BC is at 25
′′ from A). We measured equal and constant RVs for A and B.
HD 105913 (G6V) is a 5 ′′ binary ADS 8444 at 33 pc from the Sun. Both components were measured once, and the double-lined nature of A reported in the GCS was confirmed. Possibly Aa,Ab is resolvable by speckle interferometry. Interestingly, the mean RV of Aa and Ab, 5.3 km s −1 (a first guess of its center-of-mass velocity), differs from RV(B)=2.1 km s −1 . So, the system could be a 2+2 quadruple and it merits further RV monitoring.
HD 108500 (G3V) is a 2+2 quadruple system where A is an SB2 (we confirmed the GCS discovery), while BC at 5.
′′ 5 from A is a 29-yr visual binary. Both A and BC were measured once.
HD 108938 (G8V) was seen here as triple-lined, confirming the GCS discovery. The visual secondary at 1 ′′ could be responsible for the middle component of the CCF at RV=38.2 km s −1 , which matches RV=38.1 km s −1 measured in the GCS.
BD−12
• 3675 is the distant (58. HD 122613 (G1V) is a 0. ′′ 75 visual binary AB which we discovered here to be triple-lined (the central dip is flanked symmetrically by weaker dips on both sides). The tertiary component C at 8
′′ was also measured. So, it is a 3+1 quadruple system. HD 137798 (G0V) is a 0. ′′ 75 binary AB accompanied by C at 9.
′′ 4 (ADS 9659). We found similar RVs and narrow CCFs for AB and C, so subsystems are unlikely.
HD 140722 (F2IV) is a 0. ′′ 6 visual binary BU 620 AB whose secondary B was resolved into a closer pair CHR 50 Ba,Bb. However, CHR 50 was not confirmed by further speckle observations and appears to be spurious. We measured similar RVs of both AB and the tertiary component C = CD−27
• 10549 at 50. ′′ 7. There is some discrepancy in the literature concerning the spectral type and rotational velocity of AB. We fitted its narrow CCF with σ = 7.65 km s −1 , but there may be another weaker (a ∼ 0.01) and broader component present in the CCF.
HD 144179 (G9V) is a nearby (42 pc) quadruple system. We observed once the 0.
′′ 87 binary AB (where B was recently resolved by speckle interferometry into a 0.
′′ 13 pair WSI 84) and the distant component C at 9. ′′ 6; their RVs are similar.
HD 146836 (A, F6III) and 146835 (B, G1/G2) at 23
′′ from each other were observed once and found to have similar RVs. The CCF of A has σ = 11.6 km s −1 , confirming its measurable rotation, while the CCF of B is narrow, σ = 5.5 km s −1 . The component B was resolved in 2014 with speckle interferometry at SOAR into a 0.
′′ 04 pair with ∆m ∼ 1 mag (unpublished), but there were no indications of double lines in its spectrum. It is possible that the speckle resolution actually refers to Aa,Ab.
HD 156384 (K3V+K5V) is a nearby (7 pc) visual triple system GJ 667. We found that the RV of the distant (30.
′′ 8) component C (M1.5V) differs from RV(AB) by 3.4 km s −1 . This might be caused by the motion in the 42-yr pair AB. The component C hosts two exo-planets (Delfosse et al. 2013) .
BD−15
• 4723 and HD 163336 (A1V) at 20. ′′ 6 form a binary where each component has a subsystem. We observed the secondary, for which a preliminary 761-d period was sugested by Tokovinin & Smekhov (2002) . One of our three observations showed a double CCF. The new data do not match the preliminary orbit. We have found a double-lined solution with P = 727 d that fits all the data and gives reasonable masses. More data is needed, however, before this orbit can be published.
HD 168432 (G0) is a false eclipsing binary GS Ser "discovered" by Hipparcos; it has a visual companion at 3. ′′ 2. We observed both components once and found them to have narrow CCFs and the same RVs, without any indication of the close subsystem QS Ser. The GCS also found that RV(A) is constant and it is not a close binary.
HD 172447 (F7V) is triple. We observed the 73-yr visual binary AB and its distant component C=CP−55
• 8806 at 32. ′′ 6 and measured the same RVs for both, with narrow CCFs.
HD 188512 (G8IV, GJ 771, distance 14 pc) has an M3 companion B at 12 ′′ which was claimed to be an SB2 by Bonfils et al. (2005) . We observed B once and found it to be single-lined, although the noisy CCF was wider than normal, σ = 15.2 km s −1 . The RV(B)=−32.5 km s HD 189783 (F5V) is a quadruple system. We measured once the RVs of the inner close triple and of the visual component B at 4
′′ ; those RVs are close to each other, while the CCFs are slightly widened.
HD 194765 (F8) is a double-lined binary with a 160-d orbit (Halbwachs et al. 2012 ) that was not published at the time of our observations. Our data fit the orbit well and do not warrant its revision. We also measured the B-component HD 194766 at 60 ′′ . HD 218227 (AB, F5m) and 218205 (C, G2V) at 160 ′′ from each other form a physical triple. We observed both stars and found that AB has a wide CCF (σ ≈ 40 km s −1 ), while their RVs are similar.
HD 219877 is a 2+2 quadruple system consisting of the 21-d and 658-d spectroscopic binaries at 9.
′′ 8 separation . A better orbit of A with P = 21.239 d was published by Griffin (2009) . Our single measurement of A and B fits their respective orbits.
TWO NEW ORBITS
The number of observations and their distribution in time were insufficient for the determination of spectroscopic orbits. However, we selected two promising subsystems and followed them more frequently with FECH. Their spectroscopic orbits and the discussion of these multiple systems are given in this Section.
Orbital elements
The orbitsl elements and their formal errors were found by the standard least-squares fits with weights inversely proportional to the square of the RV errors. The RV curves are given in Figure 4 , the orbital elements and their errors are listed in Table 3 .
HD 104471
This star is a visual binary discovered by R. Innes in 1897 (WDS J12018−3439AB, I 215). Its orbit has been determined several times, the latest one with P = 327.2 yr and a = 1.
′′ 345 (Tokovinin et al. 2014a ) is revised here. GCS noted double lines and from 5 measurements estimated the mass ratio q = 0.957 ± 0.005. The star is known as an X-ray source 1RXS J120146.3−343847. SIMBAD gives 36 references.
The first observation at LCO in April 2008 showed a spectrum with triple lines of comparable intensity (Figure 1) . The object was followed with FECH in the same year and into 2009, allowing us to determine the first orbit of Aa,Ab. RVs measured from the blended dips near the phase 0.7 were not used in the orbit fitting; they are plotted in Figure 4 to support the period. The object was observed again on 2014 July 7 with CHIRON. The first observation at LCO was corrected by +0.8 km s −1 , the latest RV was corrected by +1 km s −1 to account for the motion in the visual orbit (see below). For the same reason, the RV of the visual component B shows a negative trend.
We associate the component Aa with the slightly stronger CCF dip. However, its RV amplitude appears to be smaller than that of Ab, although the difference is not significant. The area of the CCFs also shows that Ab is a little brighter, hence it is the primary component in the inner sub-system. Considering the near-equality of the stars, we decided not to change the designations of components. The orbital elements lead to the masses M sin 3 i of 1.14 and 1.17 M ⊙ for Aa and Ab, respectively.
The semi-major axis of Aa,Ab is 13 mas, meaning that it is resolvable by speckle interferometry with an 8-m aperture. The visual binary A,B was measured at the SOAR telescope in 2009, 2011, and 2013 . We reexamined these data to confirm that the inner pair Aa,Ab remained unresolved at SOAR, closer than ∼20 mas. Given that Aa and Ab are practically identical, the perturbations of the photo-center of Aa,Ab with the 148-d period are too small to be detectable in the positions of A,B. We noted that the relative amplitudes of the correlation dips changed from one night to the next. This was clearly seen in the two first observations at LCO (the details are found in Table 1 ) and is also noticeable in the FECH data. The separation between the visual components A and B was about 0.
′′ 4 at the time of these observations. Displacement of the star on the slit changes the relative contribution of the visual components to the combined spectrum and causes the apparent variation of the CCF amplitude. This effect is stronger at LCO (1 ′′ slit) than at FECH (2. ′′ 7 round fiber). Table 4 lists average parameters of the Gaussians fitted to the CCFs (amplitude a, dispersion σ, and their product aσ proportional to the CCF area) determined from the 11 FECH spectra where the lines were well separated. As all stars have similar temperature, the flux ratios correspond to the ratios of the CCF areas. Therefore, the individual V magnitudes of the three components are calculated; the magnitude difference between A and B is 0.90 mag. Three speckle measures at SOAR in the Strömgren y filter give ∆y AB = 1.00; 1.12; 1.08 mag in agreement with the Hipparcos photometry ∆Hp = 1.07 mag. Using the Hipparcos distance modulus of 3.74 mag and the standard relations for main sequence stars (e.g. Lang 1992), we derive the masses listed in the last column of Table 4 . Note the remarkable agreement of the estimated masses of Aa and Ab with the masses derived from the spectroscopic orbit. This implies that the orbit of Aa,Ab is seen nearly edge-on, sin i ≈ 1.
The recent grade-4 visual orbit of A,B (Tokovinin et al. 2014a) leaves uncomfortably large residuals to the speckle measures at SOAR. Using the same data with a larger weight of speckle measures and the new RVs allows us to find a better solution ( Figure 5 ). First, we fitted the orbit of Aa,Ab by including a linear RV trend as an additional free parameter to confirm that the centerof-mass velocity of Aa,Ab increased from −4.8 km s by forcing a slightly shorter period. The new orbital elements of A,B (see also • 3 ± 0.
• 5, ω A = 282.
• 7 ± 1.
• 1, i = 112.
• 4 ± 0.
• 4, K Aa+Ab = 3.4 ± 0.9 km s −1 , K B = 5.7 ± 0.6 km s −1 , V 0 = −3.1 ± 0.3 km s −1 . This orbit is shown in Figure 5 . It gives the mass sum of 3.4 M ⊙ computed from both the parallax and the RV amplitudes. The rms residuals of RV(B) are 0.18 km s −1 . This means that B has no additional close subsystems.
The orbit of A,B is seen nearly edge-on, i = 112.
• 4. The inclination of Aa,Ab inferred from the masses is close to 90
• . The inner and outer orbits therefore could have a small mutual inclination. This is corroborated by the fact that despite its relatively long period, the inner orbit has a moderate eccentricity (no Kozai cycles). Another notable feature is the similarity of the apsidal angles ω and the of eccentricities in the inner and outer orbits.
HD 210349
This is a 1.
′′ 6 visual pair known since 1922 (WDS J22105−3350AB, DAW 156). During 80 years, it turned by 36
• and opened up from 1. ′′ 3 to 1. ′′ 7. Its period estimated from the projected separation is on the order of 1000 yr. The RV variability discovered by the GCS makes it a triple system. SIMBAD lists only 10 references for this object.
The CCFs clearly show unequal double lines which move rapidly in anti-phase. This means that they belong to the primary subsystem Aa,Ab, while the visual secondary B remains undetected in the spectra. We searched for the signature of B by computing correlation in a wider ±400 km s −1 range, but did not detect any additional features exceeding 0.5% in any of the spectra. The visual component B is fainter than A by 3.4 mag and, moreover, most of its light falls outside the 2.
′′ 7 fiber of FECH. The orbital period of 13.2 d is determined from 7 observations made with FECH in May-June 2008. The spectroscopic masses M sin 3 i are 0.826 and 0.645 M ⊙ . In modeling the system we, assume that the magnitude difference between A and B is 3.40 mag, as measured by Hipparcos. The average CCF areas aσ of Aa and Ab are 1.225 and 0.342 km s −1 , respectively, and correspond to ∆V = 1.39 mag (we ignore here the dependence of the CCF area on temperature). With these data, the individual V magnitudes of the three components are computed in Table 5 . The parallax of 14.84 ± 0.73 mas allows us to determine absolute magnitudes and assign masses using the standard main-sequence relation (Lang 1992) . The resulting mass ratio in the Aa,Ab system q = 0.77 is close to its spectroscopic value of 0.781, indicating that the components Aa and Ab indeed follow the massluminosity relation and are not evolved. Adopting the masses from Table 5 , we estimate the orbital inclination of Aa,Ab to be 60
• . The combined K-band magnitude estimated from the masses, 6.16 mag, is slightly fainter than K = 6.03 mag given in 2MASS.
CONCLUSIONS
While many nearby stars are monitored in RV with exquisite precision to discover and study exo-planets, the RV coverage of nearby multiple stars remains scarce and insufficient. This paper makes a small contribution to this task, although a much larger systematic programme is obviously needed. Owing to the limited amount of observing time, we could determine spectroscopic orbits of subsystems in only two triple stars. Resolved photometry and estimates of component's masses are presented for those triples. In the case of HD 104471, the RV changes produced by the outer orbit are clearly seen, allowing us to establish its correct node and to get a better estimate of the outer orbital period.
We discovered new double-lined subsystems in HD 41742B, 56593C, and 122613AB. Several previously known subsystems are confirmed here; more observations will be needed to determine their orbits. When they become available, the RV data gathered here will extend the time base and will help to probe spectroscopic subsystems of long periods.
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